abstract. This paper seeks to analyse the sectional and spatial structure of the inflow of foreign direct investment (FDI) to industry in Poland and to determine the extent of internationalisation of this sphere of the economy. Those issues are significant not only in cognitive terms, but can also have implications for the country's economy, in particular for its economic policy. In the first step of the research procedure an analysis was characterised the structure of foreign investment in the various sectors of industry was on the basis of selected variables: the capital invested, the number of companies with foreign capital, and the employment generated. To assess differences in the divisional structure, use was made of two quantitative methods: Rodgers' relativised index of structure diversification and Creamer's diversification index. Then the spatial structure of the foreign capital inflow to Polish industry was identified in two aspects: by region where investment was located and by the investors' country of origin. On the basis of the observed tendencies and regularities, an assessment was made of foreign direct investment in Polish industry, and the performed analysis was summed up by constructing an FDI internationalisation profile. In the paper use was made of statistical data obtained from the following sources: reports published by the National Bank of Poland; information and materials published by the Central Statistical Office (GUS); and information and materials published by the Polish Information and Foreign Investment Agency (PAIiIZ).
introduction
The process of integration of the Polish economy with the international market that started in the early 1990s has been advancing largely through the inclusion of Polish firms into the structures of international enterprises -large corporations which employ a variety of internationalisation strategies to build their potential and strengthen their competitive position at the global scale. Depending on the strategy adopted (issues analysed in many publications, e.g. Zorska, 1998; Stryjakiewicz, 1999; Stonehouse, Hamill, Campbell, Purdie, 2001; Rymarczyk, 2004; Yip, 2004; Kutschker, Schmid, 2005; Tobolska, 2006; Czupiał, 2011 ) the international expansion of those mega-enterprises takes place mainly via transborder fusions or takeovers, or via a greenfield type of investment. Those two ways of expansion onto foreign markets usually take the form of foreign direct investment (FDI), which means primarily a contribution of capital by investors, but also reinvestment of earnings or internal obligations (credit) of investors; those are components of FDI inflow that figure in the calculations of the National Bank of Poland (NBP, cf. e.g. www.nbp.pl/publikacje/zib/ zib_2011_usd.xls). The importance of foreign direct investment in the economies of both, host countries and those that are sources of this kind of investment stems from the fact that apart from the transfer of capital in a monetary form it also involves the flow of fixed assets (e.g. machinery, equipment) as well as non-material and legal ones (e.g. patents and licences). Also significant is the initial assumption that the chief motive of a direct investor is to maintain a lasting influence in the management of companies created for this purpose and to increase their share in the local or regional market beyond the boundaries of the investor's home country. That is why FDI, an especially long-lasting form of capital flow, and also one of great value (according to the OECD definition, serious capital involvement means at least a 10% share in the capital of a direct investment enterprise, or at least 10% of voting power at a general shareholders' meeting; cf. e.g. Tobolska, 2007 , can be regarded as one of the most essential elements of the processes of internationalisation and globalisation of the economy. From the point of view of the Polish economy, the most significant has been foreign investment in industry, because in the period of economic transformation that started in 1989 it was this type of investment which contributed the most to the inflow of new technologies to Polish firms, modernisation of fixed assets, and the creation of new jobs, both in direct investment enterprises and in their surroundings. Those are the positive aspects of the inflow of foreign investment, especially direct, stressed by socio-economic geographers and economists, e.g. Dziemianowicz, 1997; Rachwał, 2000; Domański, 2001 Domański, , 2005 Zorska, 2002; Tobolska, 2004; Cieślik, 2005; Stryjakiewicz, 2005 Stryjakiewicz, , 2010a Domański, Gwosdz, 2008; Wdowicka, 2008; Matykowski, Tobolska, 2009; Buszko, Vashchenko, 2012 . By its advantageous effects, foreign investment has helped to boost Poland's competitiveness and strengthen its economic potential, although the level of innovativeness and efficiency of this type of investment and its social evaluation is a different matter, and a debatable one too (cf. e.g. Flejterski, Wahl, 2003; Fierla, 2007; Górniewicz, Siemiątkowski, 2007; Stryjakiewicz, 2007; Tobolska, 2010b) .
The analysis of the structure of foreign investment in Polish industry was based on statistical materials deriving from a variety of sources: materials published by the Central Statistical Office (GUS); on the basis of those data, differences were assessed in the divisional and regional structures of foreign investment as of 31 December 2011; reports published by the National Bank of Poland (NBP), which were used to compare inflows of foreign capital to Poland in a dynamic approach; however, those data only concern direct investment; and information and materials published by the Polish Information and Foreign Investment Agency (PAIiIZ), which releases data concerning the biggest foreign investors in Poland in various fields, including their location.
It was necessary to resort to all those sources because the above institutions employ different levels of disaggregation for data that can be used when analysing individual aspects of the internationalisation of Polish industry. The source drawn on most extensively was the GUS publication, ' Activity of economic entities with foreign capital in 2011' (Działalność ... 2012) containing information about entities with foreign capital participation operating in Poland that took part in a GUS survey and submitted the required report, irrespective of the share of the invested capital held. It is worth noting that according to those data, 99.9% of total foreign capital was invested in companies with more than 10% share of this capital in their initial capital; what is more, the respondents made up 98% of all entities with foreign capital and accounted for 97.9% of employment in this type of firms. Hence it can be assumed that the data from this source cover almost the entire subset of foreign direct investment, which in turn allows making generalised comparisons with the data from the other sources, that is, PAIiIZ and NBP. In the last chapter of this paper, in turn, GUS data from its 2012 'Statistical Yearbook of Industry' was used to compare economic indices of companies with foreign capital against those of all entities from the NACE Manufacturing section. As was established after a consultation with the Production Measures Section of the GUS Production Department, such comparisons are validated by the choice of the set of entities that those data concern.
Structure of foreign investment in poland and its diversification in terms of industrial division
In 2011 the cumulative foreign capital invested in Poland in entities with its participation amounted to 164,559.4 million zlotys, the highest proportion of which, as much as 38.5%, was invested in the Manufacturing section (GUS data, Działalność ... 2012 . Those facts demonstrate that in Poland foreign investment is more permanent in industry, in the Manufacturing section, than in the remaining sections, which may be due a less frequent occurrence of de-investment here, like withdrawal of capital shares from the country, or a debit balance in credit operations, or no re-investment of profits.
Manufacturing is also the field of the Polish economy accounting for the highest proportion of employment in entities with foreign capital -742,186 people, or 47.3% of the total (GUS, Działalność ... 2012). Trade and repair of motor vehicles comes second, at 23.5%. In turn, by the criterion of the number of entities with foreign capital, Manufacturing comes second to Trade and repair: out of the 24,910 entities with foreign capital operating in Poland in 2011, 5,005 belonged to Manufacturing (20.1%), and 6,985 to Trade and repair of motor vehicles (28.0%).
In the next stage of the research an analysis was made of the diversification of the structure of foreign investment in industry, i.e. in terms of the 23 divisions of the Manufacturing section in the NACE classification. Divisional differences in this section look somewhat different depending on the criterion adopted: value of the capital involved, employment figure, or number of economic entities in the individual divisions (Table 1) . Among all divisions of the Manufacturing section, the largest percentage of foreign capital was invested in entities dealing with Manufacture of motor vehicles, trailers and semi-trailers (14.5%), Manufacture of food products (11.4%), Manufacture of other non-metallic mineral products (9.7%), and Manufacture of rubber and plastic products (9.3%). In sum, 10 divisions out of the 23 in this section account for a total of 78.4% of foreign capital (Table 1 ). The diversification of the structure of the number of entities with foreign capital participation is slightly greater: the first 75% of such entities come from 11 divisions, the largest proportion operating in Manufacture of metal products and Manufacture of rubber and plastic products, followed by Manufacture of food products and Manufacture of machinery and equipment. Still more different is the structure of employment in entities with foreign capital, although the first two places go to the same two divisions as in the structure of foreign capital invested, viz. Manufacture of motor vehicles, trailers and semi-trailers, and Manufacture of food products. The first 10 divisions of the section account for three-fourths of total employment.
The analysis of the statistical data makes it possible to identify several divisions of Polish industry in which foreign investors are particularly active, not only in terms of capital involved, but also of the number of jobs created. Those are: Manufacture of food and tobacco products, Manufacture of motor vehicles, Manufacture of rubber and plastic products, and Manufacture of metal products; Source: Own calculations based on 2012 GUS data the last division accounts for the greatest number of entities with foreign capital participation. Such a distribution of foreign investment by NACE division indicates that Polish industry attracts it not only to the traditional processing activities, but also those that require large inputs of knowledge and capital. The divisional diversification can be assessed most objectively with the help of quantitative methods. In this study use was made of two classical measures: Rodgers' relativised index of structure diversification Im (Warakomska, 1981: 755; Tobolska: 2004: 42 ) and Creamer's diversification index Wz, modified by Rogacki (cf. Rogacki 1988 : 51, Tobolska, 2004 . They were employed to assess the diversification of the structure of foreign investment in industry according to three criteria: (a) number of economic entities with foreign capital participation; (b) number of employees in entities with foreign capital participation; and (c) foreign capital invested. The two methods led to similar results ( Table 2) .
The values of Rodgers' relativised index indicate an average level of divisional differences in the structure of industry by each of the three criteria. The calculated Im figures oscillate around 0.5, i.e. almost exactly the middle of the variability interval of this index, [0, 1] . To be more precise, the Im value for the divisional structure by the criterion of number of entities with foreign capital is the same as for the structure by the criterion of their employment (0.46), while the slightly higher figure for the structure of capital invested (0.5) indicates its greater concentration, or a smaller degree of scatter across the various divisions.
The results obtained were corroborated by the calculated values of Creamer's index of structure diversification Wz. Diversification of the division-al structure was the lowest by the criterion of foreign capital invested (Wz = 9.24), and the highest, by the number of entities with foreign capital participation (Wz = 10.14). Creamer's diversification indices calculated for all three categories of structure of foreign investment in manufacturing are quite high, which shows the divisional structure to be relatively highly diversified, i.e. the structure to be fairly well developed. The indices of structure diversification Im oraz Wz were applied in earlier studies to assess the concentration of industry, although with reference to various fields (Gruchman, 1967; Rogacki, 1988; Tobolska, 2004) , and their high values were interpreted as a manifestation of the maturity of the regions for which the analysis was conducted. The results of those authors also support the thesis about a positive relation between the diversification of the industrial structure and the dynamics of socio-economic development. Hence, by analogy to their research and interpretation of those indices, in the case at hand one might venture the generalisation that this highly diversified divisional structure of foreign investment in manufacturing can be a factor speeding up Poland's socio-economic development.
When analysing the structure of foreign investment in Polish industry, worth noting is also the great dominance of big enterprises. In 2011, according to GUS statistics (Działalność ... 2012), out of the 3,395 economic entities that invested more than a million US dollars here, the biggest number, 1,255 (37.0%), belonged to the Manufacturing section, and the foreign capital invested in them amounted to 61,762.7 million zlotys, or 97.4% of total foreign capital invested in this section. Thus, in the numerous group of foreign entrepreneurs there is only a relatively small subgroup of investors highly significant in terms of investment value. Lists of the biggest investors are published annually by the Polish Information and Foreign Investment Agency (PAIiIZ). In 2011 it included 1,470 firms from 54 countries, of which 896 (or 61.6%) coming from 40 countries belonged to the Manufacturing section (www.paiz.gov.pl).
3. Diversification of the spatial structure of foreign investment in the industry of poland
Differences in the directions of foreign investment inflow, by investors' home country
According to GUS data (Działalność ... 2012), foreign investors in Poland came from 121 countries, but most of them did not locate substantial capital here. There were only 16 states from which came entrepreneurs investing more than 1% (that is, 2077.2 million zlotys) of total foreign capital in Poland, and from the next 32 countries came capital not greater than 0.01%. In Manufacturing, more than half (53.1%) of foreign capital invested came from four countries: the Netherlands (12,971.8 million zlotys), Germany (9,913.8 million), France (5,513.9 million), and Luxembourg (5,292.3 million -cf. Fig.  2 ). Those data show there to be a fairly high concentration of home countries of foreign capital, restricted in fact to highly advanced EU states and the USA. Such a spatial distribution of the directions of investment inflow can be a confirmation of Knickerbocker's conception of an oligopolistic reaction, which explains why transnational corporations follow rivals into foreign markets (followthe-leader behaviour, i.e. adjustment of strategies to those of competitors; cf. e.g. Gorynia, 2007; Tobol-ska, 2010c ). According to this conception, the behaviour of enterprises is motivated by the wish to defend their position and prevent one of the rivals on a new market from gaining excessive profits. As a result, firms tend to cluster in selected regions. In the case under analysis, this means a substantial concentration on the Polish market of investors from a few highly advanced states. Among the biggest foreign investors from the PAIiIZ list (www.paiz.gov.pl), the largest group in the Manufacturing section includes international enterprises from Germany (219), followed by the USA (88), the Netherlands (72), Italy (62), and France (61). Worth noting here is the position of US investors, who are only in 8 th place in terms of the value of capital invested; this shows investments by American firms to be rather 'minor' in comparison with Dutch or German ones. The bulk of American investors from the PAIiIZ list represent the divisions Manufacture of transport equipment (e.g. General Motors Corporation -chief investor in the Opel plant in Gliwice), Manufacture of machinery and electrical equipment (e.g. General Electric Corporation, with branches in Warsaw, Kłodzko and Rzeszów), and Manufacture of food products (e.g. Kraft Foods, or Mondelēz International since April 2013 -the producer mainly of sweets, with seven plants in Poland: at Płońsk, Jankowice near Poznań, Skarbimierz, Bielany Wrocławskie, Cieszyn, and Jarosław). In turn, investors from Luxembourg, who occupy 4th place in terms of capital invested, do not make up a significant group in terms of numbers (15, as against 219 from Germany or 88 from the USA). The most powerful investor among them is certainly ArcelorMittal, registered in Luxembourg, but also e.g. the Goodyear Tire & Rubber Company -the firm which has taken over the former Stomil factory at Dębica. Fig. 3 presents the distribution of companies of the biggest foreign investors in Polish industry: Dutch, German and French. It takes into account not only the place of registration of the headquarters of a company from the PAIiIZ list, but also its branches located in the various regions of Poland. The chief source of information in the identification of those localities was the web pages of individual companies. It can readily be noted that an important position in the location of foreign investment is occupied by Mazowieckie voivodship. This follows largely from the registration of company seats in Warsaw (which lies in this voivodship), even though the companies themselves carry out their activity in plants situated in places other than the capital city.
fig. 2. Structure of foreign capital in manufacturing in
Dutch companies have the largest share of foreign capital invested in Poland's industry, but their number is nearly one-third of that of German firms (72 as against 219, according to the PAIiIZ list). Dutch firms are mostly located in Mazowieckie (33), Wielkopolskie (13) and Dolnośląskie voivodships (10). Investors from the Netherlands have engaged their capital mainly in the production of food as well as paper and paper products. A selection of major investors in those divisions is presented in Table 3 .
fig. 3. Distribution of the biggest Dutch, German and French investors in manufacturing in Poland, 2011
Source: Own calculations based on www.paiz.gov.pl
The most sizeable group of companies with foreign capital in Polish industry is that of German ones. According to the PAIiIZ list, they are mainly located in Dolnośląskie (43), Mazowieckie (40) and Wielkopolskie voivodships (36), in such divisions as Manufacture of metals and metal products, Manufacture of food products, and Manufacture of rubber and plastic products (Table 3) . A significant position by value of capital invested in industry (3 rd place) and by number of companies (5 th place) is occupied by French investors. The greatest number of French companies operate in Manufacture of food products and Manufacture of rubber and plastic products. Selected companies from the PAIiIZ list of the biggest ones are presented in Table 3 . 
regional differences in the location of industrial foreign investment in poland
The location of foreign investment in Poland shows fairly wide regional differences. According to the 2011 GUS statistics (Działalność ... 2012), the largest proportion of foreign capital, nearly half of the national total (48.5%), was invested in Mazowieckie voivodship and the smallest, in Podlaskie voivodship, a mere 0.3% of the total. As has already been emphasised, the dominance of Mazowieckie voivodship results from the fact that very many companies register their seats in Warsaw, and the practice followed in statistics demands assigning initial capital to the address of a company's headquarters. The dominance of Mazowieckie voivodship is less pronounced when the number of foreign entities is taken into consideration: registered there are 37.9% of their total number, and the figure is even smaller for the subset of industrial companies -a mere 22.8%, or 281 from the PAIiIZ list (Fig. 4) . The next places in this ranking go to Dolnośląskie, Śląskie, and Wielkopolskie voivodships, which jointly account for 55.9% of the biggest (PAIiIZ-ranked) industrial entities; in this ranking, too, the last place is occupied by Podlaskie voivodship, again -0.6% (that is, 10 entities). The relative approach to the statistical data presented in the form of location quotients (calculated as the ratio of the percentage share of the given region in the quantity analysed to the quantity adopted as basic) also shows there to be a fairly great regional concentration of entities with foreign capital from the Manufacturing section in relation to the share of those voivodships in the country's total population. The basic value adopted is the population number, which well reflects the locational advantage of Poland deriving from the country's great supply of labour (Fig. 5) . The regions where the over-proportionality of this variable is great are Mazowieckie and Dolnośląskie voivodships (I Ir. >1.5), but the figure is also high in western Poland: Zachodniopomorskie (I Ir. =1.3), Lubuskie (I Ir. =1.4), Wielkopolskie (I Ir. =1.1), and Opolskie voivodships (I Ir. =1.4). In turn, in two voivodships: Kujawsko-pomorskie and Śląskie, the distribution of companies with foreign capital is proportional to the number of their residents (I Ir. =1.0), and in the remaining voivodships there is a relative 'deficit' of industrial entities of foreign investors in relation to their share of the country's population.
An analysis of the spatial concentration of foreign capital in industry reveals wide regional differences in its location, the distribution being fixed since the 1990s, as indicated by earlier studies, e.g. Stryjakiewicz (1999) . The effect of the disproportions is limited access to new technologies and knowledge transferred within the structures of international firms in those regions where the investment level is the lowest. This, in turn, leads to a further deepening of disparities in regional development, as observed, e.g., by Dziemianowicz (1997) , Domański (2001 ) or Cieślik (2005 .
Summing up: the level of internationalisation of polish industry
The detailed characterisation of the structure of foreign investment in Polish industry presented above shows it to be fairly concentrated in divisional and spatial terms: most investment is concentrated in 4-5 divisions of industry (cf. Table 1 : about 50% of investment) and 4 voivodships, and principal investors come from 4-5 countries. A synthetic reflection of the involvement of foreign investors in this field of the economy, abstracting from structural diversification, can be an 'internationalisation profile' constructed in the form of a diagram presenting the share of foreign capital in several economic quantities (cf. Tobolska, 2007 and The internationalisation profile as a synthetic compilation of information about the share of foreign investors in selected economic variables characterising the Manufacturing section is a graphic way of presenting the most essential aspects of the internationalisation of this field of the Polish economy. From the profile one can read that there is a relatively small number of companies with foreign capital in Polish industry -a mere 2.7% in the entire set of economic entities operating in the Manufacturing section -but they account for more than 30% of total employment in this section. In terms of earnings from all their activities, companies with foreign capital participation occupy an important position among the remaining industrial entities, because in 2011 they contributed more than a half (50.7%) of total receipts of all industrial entities. Besides, they financed most investment in industry (their share of investment outlays in the Manufacturing section amounted to 63.9% at the national scale) and displayed decidedly the greatest activity in foreign trade among all economic entities involved in manufacturing in Poland -they accounted for 72.1% of exports and 64.3% of imports. One can therefore conclude that the position of this small group of entities in Polish industry is significant because of their activity and contribution to the development of the economy, as manifested primarily by the volume of their investment outlays and involvement in international trade. Relying on Gorynia's findings (2012, p. 423) , the fairly great activity of foreign investors and the volume of foreign capital inflow can be regarded as proof that the Polish economy is quite competitive at the macroeconomic scale. However, as the quoted author demonstrates, when compared against indices attained in other countries, like Spain, Portugal, Czechia, Slovakia or Hungary, the Polish economy still has a considerable internationalisation potential. 
